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(57) [gft] 

i7f>^2 lKttC.F. (m>n^2X 
«n=4 ,m= 1) T^SiiS^iCF.^i^ 

5 i £ fcfcfiBJgTWra*. 6ft. x v J'tfX 2 1 ttS^ 
*n Y n>^{c«k«3 T^X-^tSftTTjSSI 1/^5 

y?>?ZtlZ>. CCrC„F 0 (m>n^2XIIn = 
4 ,m= 1 ) BS iO,x 9 ^>ytt*iA^<. C.F.te 

s i moat • u^x h^stt -si, N,«ai4 • s i o 

,ffi«tt*»**l»©T. iliRlt (CS i O.X^Lz-h) 
/(S i Iv?!/- h)or(U^X hX7^U-h)or(S 
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[^^©ISB] 

[19*11] xyf-^ifUxicKtttiWKmmx 
X-y 7X-7 S iME(C£iit3tifcS i 0, 

jfriax „ ^ytfxti. s i «Stt • uy^ h&gtt • 
S i , N.fiaBHtCH»r*»t*J** < S i O.fHHSbW/h 

3<&i>ttH£*rrssn©;tfx4. sio,i»?> 

y£fe©*£ OttHSrWT *S5 2 ©#X 4 C £ £ft 

•t4-rsx,*>*'#s. io 

[81*12] it*SlE»©x»f-^j/*ffi{clj(,» 
T. ffifBIB 1 ©tfXB. S i • VV>X hflJStt • 
S i ,N,fiBWt«!X»r*ifejWt»< S i O.^tttt^ 
S < &OKI 1 QjBm££j$T C 4 fcftSfc 

[19*13] 89*lliB$&©X7*> : y;fr&fc::foo 
r. fffis3?2©#xi;t. s i o.xsf-^tto^to 

[19*14] »*aiB«©x»*>y#ttte4rt» 20 

r. jroiBgn©#XI;t. C.F,;S:tfC,F,©554>&< 
4 fc-tfT** C 4 £1#»4T 5£ » i^ffi. 
[89*15] IW»ilBtt©i»^>y3SrttJc4S»,» 
T. 8WBSI 2 ©#Xtt. C„F. (m>n^2)MCF 

[89*56] H3»ilE«Ox»^>y^rji(c45l» 

r. mamox/xtt. c,F,Rtfc,F,©9*4>tt< 

ifc-^-C*^. Srfe^2©^X{i, C.F. (m>n^ 

2) avcF,©5*d>ft<ife-*r*&ci*i«i 30 

4?sx7*>ym, 

[89*17] Bt*£6EeSOX7?:/?^K:*sk> 
T. i?iE3U©#XB. CORtfC,0,©4>&< 4fc- 
#*36Jcdtrct*1*»i-J-ix,^>i^5rffi. 

[89*18] ft*SiiBSg©xv?>^&t<:te^ 
r. B0iBmi©^XB. C,O,t?*0. 1513312 ©#X 
tt. C.F. (m>n£2> RtfCF 4 ©5fc4>tt< £fc 

[19*19] i9*Bl8E4iS©x»?>y*ffifc*5t» 
r. m&mi<Dtiz\tcov$>*) . fjofaifJ2©#x,;j:c 40 

,F,r*SC4«*»4T5x»^>jOSrffi. 
[89*110] ■^lXtt5Ka©x»*:/ir#j£ 

ccfcor. 8512X7 ^>^x«. gfrseifu ©tf xt® 

©#X£$£>tc£*. froOTBSUOtfattC.F.'C* 
SCit»«4r*x»?->iOSrffi. 
[19*1 1 l ] 19*1 1 0 ISfiS©x yf-y y^ffitcte 
or. inriaifS3©#x.j. jH^ttiimiiKjcsttEgi 

©ft?8ta© t * Ox*;OF- i tit3^U>«£;©£<ix 

♦^-tfltAft^stt^Tftscttwatrsx so 
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[ i9*i 1 2 ] mass i o i2sg©x ? * > Office fe 
or. mEW3 0#*tt. mRxv*^iftiz±mcitf 
r*«nit**5 o«w±"c**ctti«»fr6x7f' 

[19*513] 19*11 Oiaagcx^^^y^ftfcfc 
or. Iifia3l3©*/Xtt. He,Ne,Ar,Xe0^ 
3>tt<4t lor*SC4*»ftfr4x»*>jO? 

[19*1 1 4 ] 19*1 1 0 I2&©x v * > VHmcis 
or. miBISl©IB9ta«. C,F ,CFR!?CF'©5 
W< 4 & 1 -3t*5Ci*»ltT5i»f>Wi 

a. 

[19*1 1 5 ] §9*31 1 0 IBS£©x VUmiCis 
f?fai&3 ©tfxtiHer**). ffriasin ©ffsss 

BCFHc;CF , 'r*4C4«:»«4"r4x»*>^ 
& 

[is*! i 6 1 mxm i o ibsk©x ? ? > vnmcte 

or. i5§eiS3©#X,;tNer*9. WiaifJ 1 ©A?«a 
ttCFKtfCF'-CfcSCit&atrSx,,*:,^ 

& 

[89*1 1 7 ] 89*11 1 0 gaSSOx 9 * y iFffficis 
or. B3IB3r3©#XiiA rt*t). B?iB» i ©«Sta 
»C Fr**C 4fc»«4T*x 9 

[89*1 1 8 ] 89*31 1 0 iB8©x y^Stcfe 

or. «!ifa»3©^x«xe-c*o. msmofflta 

ttC,FRCfCFr*4C4ft*»lk4rSx»*>^ 

& 

[89*1 1 9 ] 89*^ 1 0 ie«©x 9 ? > 
or. f5§af&l©#xt;t. CORtfC,0,©4>&< 4fc 
-**3 6«:*tfC4*1MS4rSX5*>^i6. 

[19*12 o] 19*311 oiejgcx^i/^i&cte 
or. B3ia^3©^x©iriax7 5 1 >^'x±ft:K:a-r 
*f*«tt£t8to$-e*c£{c<i:'?. mrtes i o.itftD 
«c«3W4^*>»**iaps-s*ci4«airiX5» 

[89*12 1 ] 89*11 0ia®S©X2r?> Office te 

or. Biria^ i ©#x©iig2x 7 7 i >y^x±*«:»-j- 

2>&«tt£itJ)n;*1t£C4{c<i:»). S i O.MftJt&fi 
©fttt-9-^ Ft«MD3H*4Cit«?»4rSx»7 1 >d!' 

[89*12 2] X7^>y</^Ka»T4W8}|ittn 

^.r B-nax 7 y > y^x^gt s -es c i k j: d y * > 
ttfBfStaacxs^ 6 «c * 9 xr v i *tt«sta 

4Si*. CC^ffiKfata^S iSSK:»0c§tifcS i o 

i o.immfcjffl&wBWcx* ^> yr&x, 

^sccteor. 
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s i , N,«Btt©t»"rht#** < s i o,tt*tt*w 

?&<D*$ OttHfc*!? i% 2 ©#X i £3t? C i £8 
[&#JI2 3] _bSCtCS iO,»WB«SftfcS iS 

MKB»*»l;l"C;/5X^4»£;&tt.S:79X-7jS£* 
&i£<IA. «?g2S i 0,BmB*BfS©»tt«:^5X 

IWSx.sf^ytfXtt. C.F, .c.F.Rtfco,©} 
M>tt< ifcloi. C.F. (m>n£2) StfCF, 
©5fci*>tt<4fc-££*£trCi:*8»£T*x»* 
>*gg. 

[ifrfcJf 2 4 ] £#£2 3i£SS©x f^gtcte 
l»r. 1113:75 X^«£#Rtt. BuiagSrtJC^-Ci'D 
8£igA?*iitK:aBiS*f%£3tf. I5IBX ? 

[it ^2 5] sfW^SIE&Dxv^yggtcfc 20 
t>T. f5l2x, C.F.i. C.F. (m> 

n£2) KtfCF,©5%5>&< i4>-#i. He ,N 
e ,A r ,X e©5%^tt< it 1 oi £#tr C i fcftSS 

[A9J©#MfellUll] 

[0 00 1] 

J:ax»*:,sf#EK<!MJ»). *$(C. i£§<*£g©x 

>y^*HJS-r*x**>yggK:M-f-5. 30 
[0 002] 

[ft*©JSffi] I C • LS 1 3£©¥$ft2§gll. StMtC 
S i 0,M<bR*JBl$Lft:S iS££*©S&©±C0S 

*7*y- K7U-A©±ffl(cJ5ttL. 7*© 

i y - K 7 U - A© >J - K i ©ftS %^)5iNBSr«^ 

or^fissnros. c©sffi©j&««:fc;te?Ttts i 

O.mtmtx f ^K* »)»f36©»tt«c»«r* 

^tSWil/T^X^x^^aifrbfrC^S. C 40 
©7 , 7X-7i??>i/(CteCiTt3:. m«SJt.gf«3{cx 
■?5=->^XiUrCnFin (m>n £2Xttm= 4 . 
n = 1) -C»?h**/X (OTJSS, C.F. &#Xi 
B5f) **AU *»C*E*EPinbT4HIS#7*9X 
•7^^5-r-J.i^K:. 75X-7ifi©«*4©flr£K:j:, 
TC©C„ F.*rt/X4W-*IWi3-tt*. c©itMfliJ 
ibrcpttft¥Sti-f*>ttfg||ti*i^D. *ttJKIMrc 
*5ftti407^^ ■ ^7;^PKi Its iO 

40fc^^>*sc©7JU*o)SccfB3lficiK:«t0( ; l so 
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*l/fc4>ttJMM<b S i O.ttfSUbU S i O.ISfb® 
£3t5£©»1*K:8 K» C i * * . 
[000 3] frfrST^Xvx^I/yj&Kctt. SIS 

m>mxi5& i 77 xv©att7rtt©aii»«c j: o . #5$ 
©a9ttB##fcu st&artEb©**s*w«:ft. 

ECR-y^aS?. 'Mjax 7^Fo>, RF©& 

1^5mTorr, lO^lOOmTorr, 10~1 
OOmTorr. 1 0 0- 1 0 0 OmTo r rT45. 
RF©J:9«c»E*©*ai"rB. £*/XibTAr£<£ 
ffl-T*. Ar©fiiig. S»«:»iiafx*;U+*-©S^*irB 
tSnS/cA. WA^X^WWIiKUttSx***-© 
«^*««[t>tl4. &A#X$H-i LTtt. CF..CHF 

[0 0 04] CCCtfcOT. ifi^. i6mSfb©iISi(CJ: 

0 . 6 4 M D R A M&R©4SM*Sac<:*tC} 4 S i O , 

S) ©*t>»XI^*ll3affi#^6*vcv>4. 7X 

htb=5:W< ^--Sfcti. x-,*u-h -rx^l-Jt 
©«BTtcJ:4ft»^>«Hi©»Wb**/<-t-Sfc«> 
WUt ( = (S i 0,x-»^u-h)/(S iO,«^ 

[000 5] CCtcte^t. ■3Nff*? i 7 7'©S iSR± 
©S i 0,IMbll©x » S i 0,BMk«©±tt: 
Ui>Z\-K.J:Zr<*->iJ&f$ l L. C*-l£-?X*iLT 
S i O, Kfl0te>**BH©Btt(CX ? *>y-rs. Lfc 

*i-?r. iis?tb©rs]±©/c»(ctt. s io,x-»?v- 

J:D«B©» ! fe»J:9ir*IBBr©ll«lK:*»tf&S i i 

S i 0,Klblii©cfPa(C^a)po1vS i ©Sffi£g#i£ 
#. C©STX79 i >^tf^CiK:i«3iSi07X^J' 
Hfct»**tt*Hf*>nr*l»). C©il£. ^©polyS 

i «s©*nt s i , N.-cssttai&s©-?. m 

©fa±**;t£J§£K:tt. COSi.N^ijfU-l-t 
*aKA*i*(Mtt«*5. «±J:9. flUbf 

^*jS^tb= (Si 0,x»*U- h) / ((S i 
U- h)or(Ui>X h x y ? U- h )or(S i,N,i?f U 

st± • u^x h«st4 -si, n,ffi&m*z < 

, N « X » * U - h # /h S < S H <SS i & S . 
[ 0 0 0 6 ] C ©«fc 5 &iSifab©ra]±CC!JBT£&&J&(ffi 
tor. Wittf. ^MBS5 7- 1 08 2 6 7-*3MB#* 

1. CW^WKIfiW. X7?>y^{cC.F,?rffl^r 
S i 0,Wk«t7*5X-?x»*>y"r*Ci»cJ:»). 

s iss±©s i o,mkiitati?w<cx»^>yL. 
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[00 13] 3&KKF*i,<tt, BEx^?>y35ttK: 



£&90tti&*&S iO,x**U-h|&0.4iim/» [00 14] *fc»*L<tt. «fEx^>i^ftlc*j 

feLL*9B5R3*iTt*5. <tr>TWi« % 1993 DRY PROC t>r. ffiE02©#*ii* C.F. <m>n^2)&t/C 

ESS SYMPOSIUM P103-108 HIGH RATE AND HIGH SELECTTV F.<D5%4>tC< 4 t 4 £!f#©4T£X 7 

ITYSi 02 ETCHING EMPLOYNG INDUCTIVELY COUPLED PUShW ^>$^tt#tttt3*lS. 

Figs.e.g^ic^ftr^^K:. fi£*<z>c.F.*# 10 [oois] 3e>K»£L<t;*, MEx * * > 
^«:fflc»fc*I^K:i5C>rtc:h«±©x?r^u- *$t,>r, fifE#i©#*tt. CF.aucF^^^ 

4±9K:/5Xvx**>#&sfTtohS. <t<4fc-35rc*9. t&E»2<D#*tt. C„F 0 (m> 

[0 00 8 ] L*»U ±E^a«CC«fci'i« % C*F 6 # n £ 2) K»C F«©5M>tt< 4fc-#r*SC44 

x«rfflc»*ciK:j:or, jamJt (s io,x^i/- Ita4-rax9^>y*tt*«ftstxa. 

h/Six**u-h) «OCJ 0 ^X <CF« [0016] £/c*f*L<te> «rEx 7 ^>y*j£(c*j 

• C.FJ 4ffll»fc»^«:itLlSl±Lrt»*i©0, S C*r. luESl O^tt. CORtfCjO, ©/!>&< 44> 

i 0»x?*l/- h©fl*©fe©ttt»©C.F.**/;* -**3 6K;fttPCift»«ir5X9^>y56Fffi3WJB 

(CF 4 -CF.) tfflt>fc«^«:ltl/**<fiTLr «3ti3. 

<r>&. *fc, *t>*fc±B3^»CCtotf5x:7*>y [00 17] 3 6(C#*l/<tt. ffiEx^>^#j£{c 

*frtt, {5E*©CF^*ffli>fc*i^-c*ortxy^ 20 fc^r. fljE# i ©#*«, c 3 o 2 r&*), i»E#2© 

U-h^0.4wm/»J:0^»)^$< (CF,: #*tt, C„F 0 (m>n^ 2) RWC F«©55*J>&< 

0.11 Mm/» t C,F. : 0.0 9/im/») > C.F. ifc-*t*5Ci6fifflit&x?^^^BR 

*fflC>fc»-&ri«hi»3 3 6K:/J^St>0 .0 6 5 Mm 3ft*. 

/5tXh*><D~C C<D£*CO&mtffi<D&3k*¥mW [00 18] *fc#*L<W, STEx „ ^> ^frffifcfc 

gg<DS i CKfUBOxy^^yccaffl-rsOttS?^ ur, SJE3n©#*tt* CO-CfeO, «JESS2©#* 

te**fcl>. jBJU±**iS»^C. Six-,* tt, C a F 4 ?*SC4*«F«41-£x**:/y#;£**ffl 

u-hL**jfiSftr*$6ru2/xh • s i 4 n 4 x9^ &3tt£. 

U-hfC^t>Ttt*«3ftTC>ttC>. [00 19] 3&fC»*L<tt. MEx**>^2ri6K: 

[0 0 0 9 ] **§J3<DBWW, SiO,x^U-Ft fe^t, »Bx?f>^B l WEflll ©#**»*? 
ffiT3tf * C 4 fc < iS!RJt*I^±-r^ C 4x v 30 ftfcBigUm£i*r£ 1 ©«&a££J5S3tf*Jfl3 <D 

*>4^Stfx**>*i«fc»«T4c4K*4. */**3 6CC£*. froWE* 1 ©#Xl*C a F, T*£ 

[0010] c t&W&ttbx v *> *2fffi**tt«3*iS. 

[RH*«»*&fcft©¥8] ±IBBW«rajSSTS/c«) [0020]Jt W*L<«, IBEx y Office 

CC, *«W«Cj:titf, x 9 ^>y^ccajfc-r**»» *sor, »B*3©#*M\ #T-««Mt»K:J:*(JEff 

«r)Hir^7X7^4$t, S i£fiK«j£3tifcS l©«li«©L*l>x*JWr-4B»JCbt^ 

i 0,BSiH*BfffiOJBttec^Xvx9^>i/rix ffix*jU^-tfljLte^se^-r*5C44«F«4 , r 

Rtt- U^*HSB14- S i a N 4 ffHtt©C»mfc#:rt [0 02 1 ] 3 6K»£L<«. IMBx* ^>y#j£CC 

*< s i o a w«tt^/h3<«c(ritt3»*wrs*ia)^ fci>T, we* 3 ©*/*«. itBx-^>m**(c 

X4 4 S i O a x**>ytt©**c.ttJfl&^sSI2 40 ^5(Mtt*S5 0WttJb"C*4C4t«fa4r4x^ 

<D#* 4 *£tr C 4 ««ft 4TSx^> i^35fffi*«« * > ^»ffi#tt« 3 *i h . 

3*1*. [0 02 2] S/ctf$L<tJ t «TEx7^>y*ffi«:*j 

[0 0 1 1 ] »*0<B. BJExy^^^ffiCcteCa C>T, 1JESI3"©*/*!*, He ,Ne ,Ar ,Xe(D^ 

r, t»E»l©*fxtt. S iffigtt- U^* h&gtt- d>4<44lor*SCi*«a4tSx9^>if*tt 

S i , N4fi5Htt©^-rht*J*# < S i O.ttStetf/jN *t»tt3h4. 

s<tt^wioiiw«*4«rs^r**c4t»a [0023] 3e>cc»su<ti, «Ex^>y*aK 

4-rSX7*>y*ttaWI«3n5. fcl>t. UEK 1 ©BSBtflltJ, C, F .CFRO'C F*<D 

[00 12] itdfftb<its mZ*v*>?1j&lC*5 *>*>>J>tj;< 4*> \ r>V$>ZCt*imt?Zxy?># 

C^r, (JE»2©^tt. S i 0 2 x^^^^tto** *tt3Wffiflt3tii. 

t«2<DJB»«Sr4J5SrS*^"C*SC4 41#a4-rS 50 [0024] £/citf$L<te. WEx y^ffitcfe 



o 



o 
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ffriESH3©#*ttHe-ci>9. firfEJB 1 oMMm 
BC FR^ C F * 6 C £ T I x v * > 9% 

[0025] 3fc»C|?*L<B. fTi2i7?>y^K 
*H.»T. «B&*3©*/XBNe-C*9. 1tir§fi# 1 ©fl?8t 
®BCFRVCF*?&SC££1#8i£*-.2>x-,:F>y 

[0026]$ fcjf * L< B. lifgax » jf)!f©C* 

i>r > B<i§e3i3©#x«. Artabo, mem©*?* 

SB. CFT**C££ft{»£-rSx-,*>y#ft#fc io 
&3hS. 

[0027] 3 6K#«L<B. WEx»^>y35Fffijc 

4at»r. WB»3©#xBXer*9. fre*i©iNi 

HB C , F Stf C F r * 5 C £ £#8* £ T * x ? * > 9 
[0 02 8] £fcjtftb<it, m&xyf^if-fimcts 

[0 029] ?e>fc. $?*b< (±. ^IEx 7 ^>^S 20 

WT5ftaJt£iftn3-tt5C£CCj:9. MIES i 0,11 
ftffiKffiSST * 4 *>8t£ifjlll3-tt £ C £ £!&«£T 5 

[0 030] */c*?*L<tt. BuiExv^i^ftCcfc 

nr. i?iami ©#x©b?isx v ^>^^x^tc*fr 

Sf*att*lfJD3ti:5C£CCj;0. S i O.KftOHRS 
©r£ft-»M h*ttlH]5-t+S{:£?:^m£T-5x-^>i' 
£&*5|IR3*iS. 

[0031] 3 6K±iaaw^^fiS-r-sfc*K. 30 

iex?9 1 >y*'^?:)giK3-tt-5C£(C<fci3^3r>ffi»flf 

as^s?- a> 6 &■& 75 x v £ tptt^ma £ * &£3 

tf. C©*tta?8Sa*S iSglcJBiAStifcS i O.Jg 
fa-rt>tt«l8a5r«^3#*C£{cJ:0 > Arias i 0 
tctenr. Biiiax^^tfxB, s ifiSRit- i^x 

hffOtt -Si, N,^gtt©^-rnfc*i^t <SiO, 
<tf*tt*WS < ft (r»ttH**T ill 1 ©#X £ . S i 0 40 

[0 03 2 ] *fcJbEB»*il«r*fc«>«:. *ft91K 
<thB. ±»cs i o,R#$rt3tifcs i«ffi#rtSB 
{CEB3fi£ £ £ ttcx v iftlztM*»til>&8 

£. *©8«crohfcx»*>*#*K:s»rs«a 

fl*.. Mies i 0,R*lB«:imS©»ttK:?5Xvx7 

f-^y-rfcx^r^sssscfou-c. jfttEx 

XB. C.F..C l F,;&tfC ) O l ©$%4>ft<£fc lo 50 
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£; C.F. (m>ni2)ac;CF ( ©nM<it 
£ £#tf C £ £ T 4 x v 9 > 3 
ft*. 

[ 0 0 3 3 J ff * L < B. iTiEx ? *>*B»c*s(.» 

^«f1CO n h D J; ,-c^X-7{tT5# 

Sr*sc £=&imS£-r*x 9 *->fgE#&tH;3ft 

5. 

[0034] *fcff*t,<tt. SuS2x- ? *>yg{lK:te 
l»r. BiriEx^^tfXB. C,F,£. C.F. <m> 
n*2) RtfCF, ©5M>& <£*>-#£. He.N 
e ,A r ,Xe©5^&<iM o££Sif C £ fcftgi 
£T*x??>yggj!«3ftS. 

[0 03 5] 

[<¥«] W±©«t^K«WEL*:*»MK*»t»Ttt. x„ 
f>^©iifc$l©^*!, SiSStt-Ui^X 

hffiStt • S i .N,ffS»****i»t4*4=rr6CiK: 
S i ijfl'- h • l^X l-Xsr^U- h • S i 
,N,x»^U- h*t^3<«:i. *fc^l©*'X*iS i 
0,tt»ttjW*3 < fcHttHfc*** £ £ *>tc!fr2©# 
X*5S i 0,xs»^>ytt*i^tl.»ttH«:*rSC£CC 
<fc<3. Si0 1 X5?l/-h^<tt5 1 .tot. 
*£LrjS!RJt (CS i 0,x 7 ^u-h)/(S i x v ^ 
I — h)or(l/i/XFi7fl/- h)or(S i ,N,X v^U 
-I-)) ^|p]±-r-5C£7!)5t?#S. JfcCOtJSiO, 
lyfU- hS^fc^Cf <ftS©f. SiCx^fU 
-ht**<ftTS-&Sfi»DKIB£Stt»). SiO.x 
y U- h *ffiTS 5 C £ t£ < jS^Jt£raLtT.& C £ 

[ 0 0 3 6 ] item 1 ©2fXB. S i • Ui^X h 

«stt- s i, N,tiaitt©i>rh s i o,« 

< 1 ©iWHI«&SSr5^X-C*S c 
£{C<fc0 t S i^Stt- UisXhWmt' S i,N,ffS 

tt©i»r*i4#**< s i o t ttw&.#frz < tcoisw 

«r»T*x»*>y*/X*SSir*C4*«-C**. se> 
«C*2©^Xtt. S i 0,xv>>ytt©^:tl>m2© 
mmmZ&l&TitiZ-CUbZCtiCjir), SiO,x? 
^>ftt©*t^ttlCfe*T*x»^>^X)feJ(SH- 
2,C£*i-C*S. *fc*l©WB. C.F.RPC.F, 
©9%il>tt<4fe-3?r**C4(CJ:i). C.F.B. 
©UWWCASCF.jWS iffiStt- uyxh^Stt- 

si,N««Ktt-w»tt©(r>rn*>*«A#<. $fcc, 
f,b. c,F,-e©j;*-cs i^stt- u^xh^gtt 

• S i.N.&gtttf**^ *fcJKf8tST*5CF,C 
F' ,C, F**««tt*J**l>©r. S i «Stt • Ui/X 

i-ffisti -si, N,«stt©i>rnfc*JA* < . aos 

i O.Wtt^^t^ttJltlWSx?*-^^^** 
3Kt*C£*i-C*2.. 3^«C^2©^XB. C.F. (m 
>n^2) R^CF < ©^^^ft< £«>-^-CftSC£ 
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K<fc*J. C 1 F,,C,F,,C,F, I C,F.*©C.F. (m 

>n^2) "t>CF,ttt»r*i(>S i 0,x» 

£U©T?, S i O.i^^^fttCD^fr^ttKtWr* 

*»» C,F,»crc,F,©9*^&<&<>-*'C*9. 
^2©^*SC,F. (m>n£2) Rt/CF 4 ©5-&4> 
tt<4fe-*T*S. CtUCfcO. SiffHtt-UP^ 
• S i .N.fiSBttJCO^rtt. C.F.tt*©*? 

m r * & c , F , *»* * < 1 1c c , F , a* © $ * r t> * 

^l/TC I F,,C 1 F 4 ,C,F 7 ,C 4 F.^©C„F. 10 
(m>n^2) *>CF,BS i £ Stt • t^X KS314 
• S i,N,fiUttl£[f>8K-C4&. «fcoTCftS>£iI£ 
LTfc. S ifcgtt- l/^t-GSgte- S i.N.ffiStt 
t*A*C>. S/cS i O.tt^ttfC-Pl^TK. C,F,.C,F 
,,C,F,,C,F.9©C.F. <m>nk2) -*>CF,B. 
/hSl»fe©fc^:#l»fc©t*4*5. C.F,B*©jR»HI 

r* s c . f , < ttcc , f , t,^8ta-c*s c f . 

CF-,C,F3&i^itt»©r. Cft6£ig£-t,Tfc. 
<&fcS iO,tt»ttOMN5<Btt6fct». $6CC V S 
iO,x,^^tt{c-5i>tB, C,F,tt»?(!ia-C*4 20 

c.F.aitims-cfcoafcCF.fc^ga-ris**. c 

1 F 1> C J F, 1 C 4 F,,C 4 F.3?©C n F. (m>n^2) 
•^CF,tJl»-rnfcS i 0,X7?>yi$*5^:tl,>„ <t-D 
t, Ztih&B&bX^ S i 0,i7^>yi4B^# 
K iot, S Ui^X h&Stt • S i ,N,tS 

gft-Si O i x,?->W^<, ^o. S i O.ft 
3<{ci,>xvf>Wx fcUST -5 1 £ i* 
S. 3 6fC3!l©#Xtt. CORtfC.O,©^^ £fc 
-**S6K$trciKJ:»). C0XBC,0,©*?»8 

©c.otts.fiaHt- us?*hfiaHi- s i,N,fiai 30 

tt*i*i» t»©T» 1 ©**X©f6©BE»©ft S iffi&T 

i>. sfccoitcoxtico.c^staoc.oos 

i 0,-ttSttB*gKr*<6©rsB 1 <D1fZ<m<Df8ft 
©tt*«:ffl*Uttt». £fcSll©;tf*B. CO.-C* 
0. SfT2©:tfX#C„F. (m>n £2) &yCF 4 ©5 

ftii>tt<it-5srr*s. ctucto. si^stt-u 

HSBtt • S i ,N,fi!«ttK-5l,>rB. C.O.tt* 
©»IWre*4C,0*«rt*l,». *l/CC,F,.C,F., 
C 4 F,,C 4 F,3?©C„F. (m>n£2) *>CF,BS i 
filgtt • h«g£ • S i ,N.fiyftt»4iSj£?* 40 

fiiBtt- S i,N,««tt«**l>. *fcS i O.ffJtH 
K"3(,>r«, C,F,,C,F,,C«F, 1 C.F.*©C.F. 

(m>nk2) -^CF.tt. 'h$l,»4>©fe*#C>i>©t> 

c,o,tt*©jjw«r*4c,ojwt«flto* 
t»©r. iMc< its iO,tt» 

Ko^TB. C.O.OMigTiSCOB'MW 

C,F,,C,F 4l C 4 F,,C 4 F,l?©C„F. (m>n£ 

2) -?>CF 4 ttl»-rih«)S i 0,x v ?>^ttA5Xt^. 50 
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i->T, Cft££iI£L,-Ci. SiO,xrf>^|t 
**(.». «toT. S itlStt- U^hflSHtt- S i, 
N 4 «Stt- S i 0,x»j?y *oSiO 
,W»tt*»^hS < fcl>x » f->y^tJHir5C 4*( 
S6Kj»l©^M:COr*0. J»2©#*tt 
C,F 4 -C**. ChKiO, S iSStt- l^xhSS 
tt- Si.N.fiUHtK^OTB. COB£<fc>fC*<n>. 
*UCC,F,ttS ifiiBtt- uyxhflfflltt • S i,N, 

fiWtttt*attr*s. ioTcne^rtg^i/rfc. s 

ifiUttt ■ u^^hffStt- S i.N.flWttttrtfrK 
SfcS i O,(*3»tt{cot»rtt. C,F.jfthS<CO» 

c,F,*»lKlii/rfti;5C,F.*J** 

l>©r. Ctifcfcil^LTfc. 4>&< £fcS i O.ttt 
tttt4vS < tttt S 6(C. Si0,i»^jt4 

tco(,»TB, COB^M^l.** 1 . C,F ,&#•£©«? 
»lt*4C,F,*i*il>©t!. cne^rS^OrtS 

1 0,x?f->yi4B*tr<,». <t-)t. SifiSS14- U 
^XhfiSSftt- S i s N,<Sgtt • S i O t Xv9>V& 

S i 0,tt*tt*VhS <at,»X7^>y^ 
fcfgB-f ■5C£#t-C*S. *fc^l©^T*SC, F, 

IB3©^*S6KittfC<b«:<tO. ^3©^X?:@S: 
jW? T 4 CiTCOS3 ©*'X (CW1£T5 C , F , ©fS?8t 

a©^j*jif?e ! jK:(EjiT*ci*i-c?i 0 .tot, m 
mom& ■ t^stt • x , ^> yttfciix/cc, f,©jb 

sta^fi 2 J: *> K C , F , ©flMBya8«rM8rr s c <t #-c 
#2>. 3 66cm3©*XB. ^4)blftSL(CJ:S^l© 
KSiS© b Z l>x*^^- i 3?tA>JH£©£{4x* 
*¥-*fl|itfc^iStt^-C**. CC-CWSJEtta© 

* t «5ft ffl L r -e-©#*£jgJJ?fcKtBig l m ? « £ 
ttftSrWf*©?. HjRil/TCF.SaillWKttBO 

xb. x y^±#K^r strait* 5 5 0 %j^± 

t?* S C ± tc <fc 0 , S^Mfi*fl$I«II?£<cfT 5 C 
i*ir*S. 3P,(C^3©^XB. He.Ne.Ar.X 
e©5*d><t<ibir5-c*6C4JCJ:»). *ti**itt 
l9.82eV, 1 6.62 6V. 11.72eV. 8.3 

2 eV<Dm£%.m&x*)\>*-*1®X.Z. «koT. He 
tt«Hx***-v*l 9.8eVr*SC,F,-»CF + 
CF-©»l8?:§-&-?.Ci*ir*. NeBBiBx^^ 

- an 6 . 2 e v r * 5 c , f , - c f + c f • omm £ s 

G&CtWVi*. ArB»ex*^-*Jl2.2eV 
r**C,F,-2CF©fi?8*3-ti£Ci#?*. Xe 
taM&xM,*-1fiB .0 eVr**C,F,-»C,F + F 
©ft?Sf£ 7 . 6 e VT& 4 C , F , - 2 C F ©SSSt* 3 It 
•5Ci#T**. i/c^l©»?StifflB. C.F.CFRC; 
CF , ©^%JI>i5c<t*)l-3-c**CiKJ:»). Ctif. 
B-T^-CS iOSStt- WJZ\-Qffl&-S i,N4<m 
14 • S i 0,W«tt***t»©-C. S i CSStt • us?^ 
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h£g& • S i ,N 4 «Stt • S i O.O^-rfifctf** 

3<D*/*BHeT*D. *l©IK««BCF;&tfCF* 
r$>5Ci^J:0, x^>y#x(CHe£flD;tTC 2 

f 2 -c f +c F*<omm&c ?-&s#a*jpRrs c 

*/cS3^liNfet*5 t « 1 <Dj)?8t 
«BCFRtfCF'-C*SC<bK:J:') 1 x?*>y#* 
tc N e SrJjDAT C a F ,->C F + C F • ©«W«rfiC 5# 
S*»*3535TSC£#r*S. *6fc#3©#*BA 
rtft^ *l©UMMBCF"C*SCiCcJ:0. x * 10 
*>>/#>UtA r £*J0AT C, F,-2 C F©«WttiBC 

XeT&O. aflOlttHiftiCFavCFrASCi 
K<fc9, x?*>y#*KXe*ft|iL'CC 1 F,-K; 2 F 
+ F&tfC, F 2 -2 C FO^et^ec Sli4#atS|3H 

+&ctMvitz m ittcn i®nz\*coR&c,o t 

©5M>tt< ifc-**3 6ec4t?C<!:JCj:0. COX 

*fcC©4*COXttC,O a ©S i O.ttfctttttf 1 20 

[0 03 7] *fc»3©^©Xtr^>y*fX±*«:» 

>«K*i*to3tf&C4#-C*S. LWotftf7^ 

[0 03 8 ] $e>£JSl©#X©x^>^#x£#fc: 
#-f £&?!Jt**gftn$tL S i O.mbRSBDCDrStt* 30 
A FSrWfllS-tfSC iCCiO. ffittlM hCCBC F, ,C 

[0039] 

CH««3 **9§<DSQ6W*H 1 1 0 K J: 0 ffcsg-r 
S. *»W©3lllO*IS«*HlRWa2ecj:DIS9W- 
*. **tt«ccj:sx?^>yj&ffi*|SttTSxy^> 
yS6B*H 2 tcmr. H2GGb(,vc X7f>ygll 

oott, ±spccs i o.ttfui <H*er> wmzti 

tcS iSS0#rt»CcBBStiS5lSS3bi. 40 
A*5*^Lx**>^*/*2 l*«*h4^5X^4 
1883 a 4, t«jLfcx-;^>yS»3**Ta. 
[0 04 0] *fc. HSLtt^S iCWUlKBBfS 

^W^->B, S iO,»{fcBlCD**Bf3t«l««cx» 

CC, x^>MX2UC«, C„F 0 (m>nS2X« 
n = 4,m=l) C.F, (^^-7^ 

SS3<D^Xv£j&^3 a KB, v-f£nj6*jgBl 50 
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*«l/T 2 .4 5GHz©v>f *njfeW*AS*i. 
^X"?£f&S3 a©^MCC«Sl / fc»E2CCj:r) 1 K Cau 

^3 a«:s*tifcx vf-yytfAZ nctt^ttf 

IW*nA6ft5Ci4tc»K x ? f>^2]{« 
fflS#8 7 5Causs6C«Ll»ECR{iltt6tC*Jif»"CS-T- 

[0041] ccD^^ti/c^ttMia- Ji-y&mn. 

«ttH^T*r&iK:lftai3tirfiiKa3brtccitAL. £ 

6(CSJS^3brt€rS iM9#|fi«C|fta3ft5. *L 
ntJtH»l»«*7Jl/*nH4U"CS i«B9©S i O a 

tcj*>&mMmi>m%tzctt ( a;^x$ i o 2 jg* 
ffi**s«E©j|gtt«cxy^>ystis. -eurcoi^, 

S i 9 *3£fiF-r S 9 x 1 0 BSJaftSH 1 

SO^*>x*^--4War"J'*C<!:**-C*5. 
[0042] ELbDiSCc* #SQSWB, i 9 f>^ 
X2 i*^x^ti/rff ^^^Xvxtr^^y^FffiK: 

^2 io>j«»taaaje-fscttt:j:»). x-, 
[0043] sir&Ucj;^ sii«9±os io, 

BtfbMOx sr *>*B> S i O.KfbROJbecus?;* h 
K<fc4>**->*?BliSU Ctl£vX2<t LTS i O, 
K{tM^ 3 &9f£^«CCx^^>y-r-5o Ltcftr>T. 

iX^^U-h • US/* ^U- h£<Dit£;*;£< 
L&Whtf&fcfcU. x?*>^fc:J:9ffifffl 

9 trS»»fOH«CCl3W5S iiSiO, 
WtHtO+IHfc^topolvS i©«ffi*aa6ii*. C© 
«rx7f->y*!f 5CiCCJ:9Kt>rx^^ htb?rf# 

**sa^cctt, cos i,N,x9^u-hfc#«[ecA 
hiiCWtf**. <t^r, rsj±T^&iSWtb= (sio 

,X7^U-h) / ((S i x 7 f-U-h)or(U^X hx 

-h • S i ,N«x:r*i/- h*fi«Wtc/h3<rti«<l: 
C^Citc^c^o tl/T. x?f>W;2 1©S i0 2 
x-^^U- F a/c*fcti, *>9*>4ft?z2 



o 
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*<) *-^S i O t xv*l>#&»*i*l1h\i*\,* (X -C*£C4*»6. ffittlM htt*rttfl#Lfc< 

tt. <t'%6*-*3W*gfi-CfcfitO . Sfcx 9 f>y T\ S i 0 2 tt#tttt^?l>. *fc, H*r£5£&4WF- 

^2 1CDS i x**U-h • l/^hi-^U-h • CF 4 ,CHF J ,CH 1 F lf C 4 F.IPtt. fSttSffiW^T 

S i ,N*X7f-l/- hS:/hg<-rSfc»K:{*t, S i &g tttt»UfC< t>(Dr. S i OjttStttt^SK/J^l*. 

ft- • S i jN^Stttf^ti-th^frtt [0 04 7 ] (2)SiO,i^>y|t 

htiiO. S i 0,x 3P*>y<Ofc*fctt t Si£7vfb£tK C 

^Xtt*OS^X^#JIWl/r»»*JWt« C„F„ (m>n^2X«n= 1 ,m = 4) 

ffi^Mta ■ -/*>tt»«a) -e<D^sccctors i scf.jr^. r&fc^ c J F 3l c 4 F 7t c J F,,c 4 

0,f*#tt- S iO,x^^>jftt. s i«Stt- 10 Fi.CF^BSiCxyf^^ii^, jfc-e© 

h&gtt- S i jN.fiiBttQ^/hsWSttS. ftOCFS^OSfcOCF^CF,. CHFSstf^ 

^tt> 8£*xy^>y^4UTHKW«:ffll»6nrii lori^CHF^fcS i O.x^^ttas*;*^. 
5C.F. (m>n^2X[Jm=4 ,n = 1 ) <DC„F D S *<Dflfe©CFJfi*/*©5 FJR^<DCJH^CC*f 

*/*«c»II*., CF • C,F,*Z>#X («T»t. C*i6 ratt (feTFSSF CtfciCO ) aWt«BWSC»C 

*^r**4*TCFJfi#*4c^)'4. J^CCC-F ,F 5 ,C,F ,C F f C,F„ CH F**f*"C*SC HF , 

©ftKH*£tfCHF • CHF,3J^#* (OTiSSC CH,F Jf CHF l4 #K?^T*SF9ttS i 0,x 

HF^#X4lO) 4. • F • O, • CO • C, y^>yttCE)**S4LTtt*ga[r*S. WitiC, 

04««<,»T* ±8E©S i O a tt»tt • S i 0,x?f> F,tt. S i O.iKJfcLT, StftfS^S i F 2 4 2 

^tt • S i«Stt- U^X h«Btt- S i 3 N 4 &^tt(7> CO CF^B^OTtS i 0,0 

*/h<coi»r*st*ffl\ H 1 fc^-Tfe**»fc. £t 20 x?*>ytttt|H*S*i&c>. *fc, CO.C.H.C, 

7\ cnfeS^^RCfSWaecfcWaS i O.tt* O.CH,F^ttS i O a Xy^>^tt*$/hSi». 

tt- SiO a x^^>^14- SiffStt- U^hSS [0 04 8] (3) S i ffigtt (4) U^* h«Btt 

tt-Si, N 4 ffigteKo£lE;X&W-f S i ©SBRtfu^* h©ffia©te»«:tt k 7 yffcKJC 
[0 045] (l)SiO,tt#14 F©fffirt>, COWLiUc**) FtfflWlc 

S i 0,tt«tttt, jB»a<D«^tt»*»6 S-«*SO©#4E*i»*L<<cC»«|fijCc*S*s. F£iRiK 

4C4F,,C l F lf CF 1 C 1 F Jf C 1 F9H:. ftE©*** 4. CF*^XO^ ^FGibWtbiaW/hS^C, F, ,C 

WFosfioftc^ h-c*titf^t:>«r«#r*ft« f.c.f, ,c,f. rwchfr^o^^ochf, , 

Sl£«:ieC"rc43&sr*S i 0 2 ff»tt#**C>. 30 CHJnCHF.CH.FStt. Si^gttRtfU^X 

CF, f c a F ( cFo«^ttB«:ourtt, phys.Rev.B45 HSBtt*yc*i\ * fee o , c, otttt§K*K??s-f 

(1992)P11299^ SL<iiPhys.Rev.A43Cl991)P5810 h C ifcj: 0 F 4:3&9?T*£>T S i ESttStf U^X h 

SL/<(Jlnt.3.Supercanp.Appl.2,(1988)P58~CC7S fiSKtt^Sl*. */c. C F.Jfi*f^r*S C 4 F B ,C, 

£ft/t#^^ifga>6&£C4#r£, £/cCF,4 F 4 ,C« F 7 ,Cj F 3 , *©flfeOC F3K**X-C*SC F,* 

CF,(D^#®±cw#^cocir(ijpn.3.Appi.phvs.v s ifiBttRtfi'5'* h«Bft©*SS4i/Ttt* 

ol.32C1993)pp.L690-L693.^IB3S?tart^<t^tC|ia , J BK"C*S Q *teC H F*^"C*SCHFjtt, US' 

B^saE-r*. x b{^t4&J*g&r£>*#s i SBtttt-*>-?>/hsi». 

[0046] *fc. $ffi£m*tt>i:nr>XV>0OfH- ?6tc, C n F D ^#XT**C F 4 , *<Dft!l<DC F26# 

CF 2 ,C03£tt t ^*ffi^#«-f-©Sa*Sf*#B Xt^CF,, Rtf0 3 ,F3Ett, S i &&tt - t^X 

«ffi±©*^ hr*htf. ^t^tfiss-r-sfl^sK* 40 n»Btt#/j\s^. 

iBCttSOrWl/^-n^. *Btt*B±©**WF [0049] ( 5 ) S i , N 4 «St4 

O«fttt«^«FH<t0)Sl^©-C, W»B±tt«*0K:< S i .N.ftS^fclWaa:, 7 9{tSJ6S:Jlftaia*jaF 

*S^«-f-*t*j#fc&lO M-T^f F,CF, ,0, ,CH <<EC»tfrRl**S. ±$ttW}&t6t, CF^^/XO^ 

F^CH.F.CHFWi. &BSm %FCtt#Jt«fl5/hSt»C,F s t CF .C.F, ,C,F9tt 

ftlS^©*4*ffi. Xt>0©?WB^»©*Sjiffir S i,N,fi5Btt#**C^ CO.dOBttfB* 

tS i 0 J ft*t4OA*S4Urtt*!lS-C*^ 0 $6 C n F p ^t*^C 4 F,,C 1 F 1 ,C 

CC, ^filB^Btttt^iJtoXt^OO^CF,, Jr.C.F,, ^OftOCFJfi^-CiiCF.fftt. S 
C,F a 9tt, Sttftx*i^-*ftOiBitSSa:*ii:* 50 i s N 4 Sat40^^$4UTtt*gar^^ 0 S&JC. 
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CHF5R^r*SCH, F ,CH 2 F a ,CHF, ,CH 
F 3 ,CHF, C.F.^mSCF*, -£©ffe©CF 
X^riSCF,, RtfH.F ,0,«B. Si,N 4 £g 

[0 050 ] ±E©*S**>6* x 7 f>^2 1©S 

1 o,x9*u- h*;*:*<rai©tt % (Dsid 
ftte, (2) si o,x?*>ytt©Haf#** 

S e >^2 1©S ix?f u-f . us; io 

Xhx-^U-F-S i J N 4 i^U-ht/l^<t5 
(3) S i«Rtt (4) U^XFffflltt (5) 

[0 05 1] «±tcte^r. *^w©x»*>y*/x 

2 IB, C B F # (^*-7^^n-c>-fe'» tfXiC.F. 
(m>n* 2XBn = 4 ,m = 1 ) ft 

£A,n>* 0 s i ffstt • i/j>x hgsft • s i 3 n«« 

SttCt^TB, (3) (4) (5) r&itUc^ 

te. C.F.B^OJIBIta-CiiCF,^*^. ZbX 20 

C n F„ (m>n £2XBn=4 ,m = 1) BSifiStt 

• u^x hffigtt- s i .N^tttt^giSTioTC 
.F,©fttt*H*l,&l>. J:oTCti6©*&»ttr* 
5xyf>m2 IBS i&g£fc- Ut?J* h«Ktt* 
S i jN^ffStt^fiKfta. «fcSiO,W«ttCCo 
l^lt C„F B (m>n^2XBn = 4,m = 1 ) B. 

4C.F,3js*arc>(Dr t cti6os^»f*-c*sxtr^ 

>^X2 IB, 4>&<<bfcS i 0,tt*ttB>hS<« 
ftfcfcc* (*SSK±t?*4) . S&fc. S i 0,x? 30 
*->*ttCCOC»rtt. C.F.OSmi-CAiC.F,** 
8ttr*43W. C,F„ <m>n*2Xttn = 4 t m = 

ix-;f>^2 Its i 0 1 X9^>yttttA* 

[0 05 2] LfctfoT. *ie»«ox»^>y^2 
IB, S iO,x**>ytt- S iffBtt- uyxhfc 

Ht-si J N ( wtt©'r^m»<. s i o,ffi 

[0 05 3] JMJ*WLfeJ:5«:. *^H(cJ:ft«. 40 
x^>^2 1^ SiO,x 9 ?^tt.Si« 

<* SiO,ft»tt*«^3<at»ttIl*WT5©r, S 
tRJt ((S i 0,x?#U- h)/(S i x?*U- h)or 
(U^hXv?l/-h)op(Si,N 4 x 7 f U-F)) £ 

Rii-rsci^rjrs. ifc#ot«iiit 6 4MDR 
am (o.3wm) wiao^cusxr^fiittsatr^^ 

^Ht»tt©X7^>^*^(fii4S. £/cC©<h£S 
i 0,X7fU- hBttfe;*;*<&*©t\ SiO,x? 

^u-h%**<ftT3*s^aa»iaao. s i o so 
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, x * * u - h *{5T 3 * C £ < SiRJ±£fi _b*T % 

[0054]4te, ±iaHlfc«lCCfc^TB. Xv*l>tf 
*/X2 1BC.F, (^-7Wo^>t'» *£A/Ct> 

fc**, cticc«;to^rCiF,r<>j;t». c ©*§£«: fee 
• F.iHtt. JJB (3) (4) (5>r«»LfcJ:5 
CC, S USJX h«Stt- S i f N««Btt©T 

^r#**<&s. *fcs io,tt*tt«coi,vcB. 

(1) r*SLfc<fc9fcC,Fi*©fc©BS iO,ff« 
C, F ,CF#£D, Ch6©S i 0,#*tttt#Jirec* 

[0055] f fc, ±S&m9tOXy*>9*fXZ IB 

fcCOXBC.O.SrftA/CfcJcl*. C©»£CO, itc 
BCO^C.O.-CO+C.OiHWIl/r^CiCO 
B, ±E(3) (4) (5) T#SUfci5K:. C.F, 
&R*S iffiStt* U^hSSIS- Si a N 4 Sg£t© 
^r#*£L>©t\ c»F 6 ic<fcst;h6©«te£ffi& 
•fifi****:'*. *fe±E ( 1 ) -CSKLfciSK:, 
S i 0,tt^cc^i>TBC 4 F,©J:^fc**<fc^ 
/h3<tttt<*8S*C*S©rC t F t 6cj:5C©ift 

**f#SC£Wr#S. x^>^2 1*50. f.-c 
tt<C,F,*^'Ct^ci8^t>H«r*a. ± 

ES6*«QX9^>y*^2 cot 
c 1 F 4 4*dfrawE-cfeac>. coti^. siffi&tt- 

<3) (4) (5) r*RLfci5KCOtt**C>. * 
LtCJ.BS ifiKtt- uyxh«Hft- S i,N«« 
Btttt*8lSr*6. J:otCti6^Ucx^> 

^2 14, SiffHtt- Ui^xhfifflHt • S i,N 4 
S«tttt**<r>. *tcs i o.fiWttKooTB. ±12 
(1) r*RLfcJ:58CC 1 F,*5/h3<COtt*aK'C 
*S#, C,F4^)»IIL"C4CSC l F J *J**^or, 
Ctl6ftiB^Utex»^>y^X2 IB. sMKtfcs 

*>^14K:ot»TB. ±8B (2) r*St//cJ:^CCCO 

b#»k/m^#. CF.a^owiwi-ciiCF, 

Ch6«i*Lfcx^>^2 1t 
S i 0,xy^>yttB**l>. ^ot, CCDli^tCO 

[0 05 6] */c ±BES8*«©xv^>^X2 1© 

*ffli»5»fisrfc<fc(,>. c©a^cBC,o,©iBiBar 

*4C,0^ ±E(3) <4) (5) r*JRL/cJ:5 

cc. s i^stt- u^Ffiat- s i 3 n, 



o 



o 
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( 1 ) ■C^jgUctSK. co.oftsstaoc.oos 
oT. C©«£{COt>TfcR»©JW*»4C£*ir* 
[005 7 ] s^tc. Jde&llW«:*»i>'Ctt. ECR14 

H3Ha5KJ:!>IMW-*. » 1 ©**« 4 W»©»tt 10 

tiB2 0 0«H3IC>jfr. H3fc*«,>r. x 9 f-'sifm 
§2 0 0«R I E (Reactive Ion Etchinng)£g£P?li 

nsfc©r*o. #x&A*5£/j-Lrxy t^^*/* 

2 l#**ti&X£S8l 3****. 3© 

rtsjcttw ic&«t>titc±.wi>'&m 1 2 u .rasms 1 

2L#i£WP>tt-Cte9. TSC^gl 2LffllKtt. ±SP 
i O.KflJI (HwW) JWBflEShfcS i«fi9 

auwstrcoa. ±asns 1 2 u • rasn® 1 2 lh 

{c»S^««ffiE2 3{Cj:-3ri^jaifi^BE**EniOS*i > C 20 

4. *OTSIl©fSttWBtt. SiSC9©SiO,S 

S i 0,«MB#Bf3E©«ttKa:9 9 : >d'3ti6. 
[0058] fc^BtWcfc^x 7f>!/gI2 0 0£ffl 
l>fc«^4>. m©IQ6W£l3«©8&*4f# S. ftfc. 
BUtt^-fA^fC. x-,^>yKg2 0 0©SSSS1 30 
3©^ffliJ«:855 (Bia-/*) 1 4«r«Wfc«flE-C*4 
x-,?>^§£@2 1 0£fflfc>-C*>«fc<. C©i§^fc|BJH 

©asm*®*. 

[0 05 9] ^2©^WtcJ:Sx^y>y^S3 0 0 
£05K:^T. H5Ktet>t. x»f>j^S3 0 0 
tt, ±«KCS i O.MUt (H^«r) ^fiSStifcS 

iSttretfrt*(CEK3tiSX£SSl 7b£. #Xi§ 
AS5^l/i7f>^2 l*^n-555?S©R 
(8517a£. «{|jLft:X7^>^SS17«4rr&. 

[0060] Xs-^>i/gSl 7©niSl 7 a«C(J7> 40 
ftl 6#KttP>htfc»). 7>ftl6KttlWI«MI 

«2 4fcjoTWB«!^»isftTH*i 7 arttcma 

tt*»iBA8ti6. SfcRfSl 7 aRC/H2S£l 7 b© 

3 -OH 8«tt3m©ttff«A£Stt&. n«l 7 a*> 
?>»SSg 1 7 b K»*tifci ? flsiftiT. 2 1 «. C 

*>n*c ££&•?. 75X^bs*vcjK* -«isiu a 

■iJUflfeSETi. 1 ©HtS^Jdtt. S i S&9 50 
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8i«#S5£tS iO,««ffl*WS©»tt«:i»?>y 

sns. *fcc©t*. in ©jgnmibmi. sis®9 
* "30«J l 0 tiiffiSiSSiS 1 1 tcsms 

7X#£f£<*ti. ctx«c<t- 5 -c-f5f>ffiBiSt®©-< , ^> 
x * JW=F- fcflJfflJT 5 C £ *»T * s. 
[0 06 1 ] 435Bf|KJ:4x»^>mai3 0 0tffl 
l»A:»dt. *l©Jtttffl&naKD*t**19S. ft*. 

CO??) fcSfrt&^Kti. £©rt&©*«JM&X£g8 
1 7 b{CKttfc#X3iA£2 6 SrrtLTKSSg 1 7 b 
CCVAU Jia?S»l 7brt"Cxt»?>y^2 1©» 
9 ©fi£0-£«£LT: 

[0 06 2] *ftB©#2©jgfefl£H6^-Hl OK* 

OSMH-TS. »l©Ht6fl£H£©8mttoi»Ttt|SJ- 
©JWtftT. #l©£ftM£l5W(Cx? 
^>y</x©fiE»K:«to5fc©r*57&i. 

x(c;rc£ii#x £j»*rx v > ytiwmmtm® 

L, BffM©^tt©^Sf S^feS ^ if 5 C £ tcj: TiMiR 
Jt©ffl±£iIfi5<;T£t>©-r-*S. fcHJfeWcfcSxs,* 
>i'*ffi?rlQ6rSX5'^>^SgB«rS6K:7K-r. S6 
{Cte<,>-C. l?f>^gl4 0 0B. ±35CCSi0 1 ffi 
<UR (HiiH*r) *J»fiJE3*ifcS iSS9*5rtgp{ci2S 
$ ft £ £ £ & ft #X3S AJi 2 9 L x ? > y #x 2 
1 Ba*3*>*l££j£g3b£. #XiA«5^Lx, 

fifcxjfy^SSStJ-S. x;fym2 1 

*'X2 1 B«Cl±C„F 0 (m>n^2Xttn=4,m = 
1) ■C^§tli*'X£C l F 1 7VX£*i^$nTl»-2.. 
$fcHe?yx2 lABX7f>m2 14# (Tftto 
%He#X2 1 kts-v^ifii^Z 1 B£©fP) tC» 
TZtmtt&S 0J6J«±T*5J:5K^&3tiri»S. 
[0 06 3] mi©j^SS0>I©x ? ^>5^Sl 0 0 £15 
tt. x-j-^^ygSSO^^Xv^fiSSSaCCtt. v-f 

7 X-7^fi5S 3 a ©^IfJKia® b KXE 2 (c «fc 9 S8if # 

*n^.e.ns. cn{c«to> 77X-74(Sg3 aK**>h 

fcHe7VX2 1 A(C«S!Bb-rSSiaW*siH]^P>nSC£ 
tftotHe^2 1 At*^9X^fcS*irJWtL. 

[0 06 4] CCf. 77X-7£li£g3a£J&£g3 b 
©9WHC»i««©yy » Fill 9*5|SS3tii££i 

tc-e©s{4*JiE*32SK:)i-5r*>'>?. cnccioTT'v 

Xv4JStt3a*«:ia5?'™HCl»aS*lT*A:^X 
v4 ©^T • -f t >ttft?Ka • m&EMKD 4* 

tiS. *LT»56SJR^B«J|i©IHitftwreMJK 



o 



o 
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£££3brttc&|ftu Mzm\%2 9ZAL&\2h 
fcx-,*>y#*2 1 B £#5j££ 3 brt 

■CfflEfffflLT «£©B?8iilI?8CC«fc *#£©&? 
fit® («A«CFiCF* ) *£«8$tfS. 
[0 06 5] C©W£©lfllUW«:J:-jr£i; 
fc+t4»St® (WitfCF) *»7**n*£l,rS i 8 
«9©S i 0,BfUU:Kft»r*i4tJC. ^>;-?i, 

#*2 1 Aij>$<Djt^mmmx\zni&<DMi8.imKL 

Jc-aT£t;fc«f*>ttlMMI (WittfCF*) #-e©tt 

%uc$i±mmm%v> enacts io,m$k io 

SSI ©Hffie!l£01i. S i«RO *^S3* 
£1 OttiS^jfiSjSl lJCttKSivCfcO. 

[0 066] «±©* 5tc. *ftJkM<>* 1 O^teWi 

Wtt. CF. (m>n^2XIJD=4,m= 1) #*£ 
C a F 2 #;*£#££ii5X7?->y#*2 1 BtCHetf 20 
*2 lA*^TCh6*«Ef|y§gttSC4ICj:9. 

xvf>Mx2 1 b ©&?at,n& i/ xmzKDmm 

©flifcjaUiW**©-?**. fcTF. C©He#X2 1 
Aix»f> 1 2 B £©«EfMI«:oi»rBI 7 - 
H9KJ:»)ttWf4. 

[0 067] ±fc UfcJS 1 ©Xfttttt. SfcXtt 
S#*a>62S£-f *«?8t«©ttfl (S i 0,tt£tt • S 
i 0,x 7 ^>^lt • S i&gtt • uyx h^Stt • S 
i.N.gStt) (CS». attftOtiLhteai/fcttJteW 30 
*SS*f*«WW.6fe©T*->fc. $5US0!l(ctel.>T 
tt. *©SXfX£t/CC,F,*fl0?Lte*l£. SfcKS 

m?rfiiii«:rfij±?ti4^< -e©c, F,©«atig?S4$(i 

[0 06 8] C,F,©JI?S|{CttJitT©3o©)g«/^- 

C,F,-C,F + F 
C,F,^2CF 
C.F.-'CF + CF- 

C©J:S(C. C.F.ttJgfStiS&tc.fcoTC.F.CF.C 40 
F\F©4WK©KllttW6£U»5. *l/T. »1© 

sstewrsiwi/AiA^K:. c*ie>©*tve*itt. sio 

itt»tt- S i 0,X7?>^ft • S i£S14 • h 
m& - S i,N,ffKtt©**SftS||&S. 
[0 069] -Tfttofe. » 1 ©HffiPfl© ( 1 ) ?%mL 
ItJtttC («TH1#JH> . S i 0,fl«ttK-X»Ttt 
CF*«fc**<. ;XKTC,FW*t>. Ftt«MStt 
■C*S„ *fcCF , tt4*>ttft?&®T*£©rtf#* 
frbitcl*. *fc (2) -eSSIL/cfcSCc. S iO,s 7 

?>i/tttcoi,>r(3:cF,c,F ,Fi>rnt*g@[-c4) 50 
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■*>#. *©**SttCF#t»fctf/C:**<. &t,»"CC, 
tt&(CttH L C F * ©ftttliC F £ (2093 

ft-cas©-c. 01 ^jca^cssriisoi/Tis-r 

TISJO) . <?6(C<3) (4) (5) "C**l,fcJ:9 
(c, S i ffiStt • uy* h&gte -Si, N.ffigttlc-? 

t>t«c,F#&<£>**< . &t,>?cF (s^cf*) a* 

Xtl>. *fcFtt*HKC/hSl>. 

[ 0 0 7 0 ] ±ge©«k 5 ftft?»igfg#ffii-r 5 c , f , v 

C©l»rti©««l3W4l/**>t'W«1-*fc*K 

is. &H*m^mr&*xm*wMte\mtrm-t 

& C £ K J: 0 . £©*£&;*»*> 6 *HMWI©J5*S£tt £ 

^stgKRo'^sts £ 1 5 c £ tm 6 *ra > 

5. Phys.Re/.B45(1992)PU299~ ; Phys.Rev.A43(1991) 
P5810~ ; Int.J.Supercooip.App1.2,(1988)P58~fC^$ 
htcfrf-tkm&tCXmttltcCF, (FCsCF) 

<Dmn&&*%mcKt. &*c©4*l*i»x*jh ! ' 

- £ BOTimmtc J: 4AjB*iI & ©x 

^ortr>s. 07(c«fcfi«\ uti,>x^;u^-©ffi«:j: 
r ffilflWJl te o r < * c £ 

[0071] ccKfcut, -mc, Wmffi&OT&i 
&tfz&. »jBx**^-©isi»uiffi*Hfo^p£fflE 
f^Lr-5-©^*Bj*3r*ic £ai*o6*ra>£. 

i42{C^$*i/c^Ra4Xfx©WS5S»14x*jU^-*H 

8 k^-t. 

[0072] Lfc*i-3r. B8K7j*3hfc*t£14#X© 
»SSSI(ax^;U^-©ffl£0 7 {C^Sti/cC, F,©» 
Sia©L/Sft.>x4-^=t i '-©ffl£*sag^L/Wti[f > -t© 
WScJaOKD^Stt^ACF, £©tBS:f / Pffl{cJ:0SE 
^■Ti»?fit«=&^Ji!cS't*iC£/)S-Ct-S. C©Jg&. w 
T©J: 9ttlWt©«*«** 6ti*. 

[ 0 0 7 3 ] H e (WjaeiMU***-© 1 1 
9.8 2 eV) =fefflt>*C£{C^i3, 
CF.-CF + CF* (0*l,>x*j|/^-l9.8e 
V) 

N e (ig££«ttx*;W*-© 1 odU 6 . 6 2 e V ) 

C.F.-CF + CF- (0#l>x*;l/^- 1 6 .2 e 
V) 

A r (fll3eSW4x*;^-© 1^1 1 .7 2e,V) 
tm^ZCt 

C,F,-2CF (b*C»x^.;U^-l2.2eV) 
Xe (igS£m<ix*;l^-©l-p#8.3 2eV) * 
m>4C£«:j:0. 

CF.-C.F + F (L/lfUX^^^'-S .0 e V) 
Sl/<». 

CF.-2CF <l/*(r>x*iHf-7.8eV) 
JiLh©^r§t4^/^ £ C h»c*Htf 5 C , F , ©«SiS£ © 
IE»«t>tt«H 9 tc $ £S>T7P?. 



o 



o 
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[0074 ] 4C*r. 0 7^t&?gfS©L£(,>x* 

fcj:or»t±i?r?fo/c*J. c©#*#iiIitJ?§&©ffig 
* 5 4-©*ig?**a>#iB!ia4&*. •ecrc©tiiK£& 

SETS/c^CC. HeRtfA r#S i H.tS^fCWfS 
T*lf £© L # (,>x ^jb^-*±IB0 7 4l5Hi©H-g«: 

[0 0 75] T^toS. He*fflDtSiH.-SiH, 
•+S i' ©»?3t£i*1*-5if£{CB. AfttillffIC 
«fcS0*l.»x*;M?-B2 1 .2 eVifeD. A 10 

rtffiUtSiH.-SiH.'+SiH'+Si" © 
8?S8£3tf.2>i££KB. &?itifflttftK:.J:« 
W-ttl 2 .2 eV4&*. 

[007 6] -eurcn^on-^fflt. gtccjEtjstir 

l->5 COH eStf A r «^$tf{ix*Af - (Chen, 
toys. Lett. 158(1989) P470~tC <fchB. -€-*l-?tl2 
1 .2 eVMl 1 .7 eV) t^OMUc. Cft£01 
0(C$ife-C^T. 

[0 07 7] HeMArit, 9GHfl&ttJMI&©£ 
1*1 eV«rt-C*9. a^ttitlttlUCi-sT*. (SfliS 20 
©x*;b*--£*£fig©ffiKT ,; F8'J-C** c 4**SI-3 
/c. cntCfcO. ft&C^t/fc@7. 128. HQtCfeUT 
*f -> fc^RStttfX 4 C , F , ©fi?8fg4 ©#£Hffi©£3 

[007 8] &JJWIt,fcJ:SK:. *flli£WK:«fc*itf. 

77 x^a* 3 a x-?{tz tizmgmtmic 

EmStitcH e if Z2 1ADK H e ©£S£!gfiix* ;U 
=f-OHOlO(!)l 9.8 ZeVififcfCtel^T. I? 

?->m2 i Btcs^n-ci^CjF.itiamiiu 

C.F.-CF + CF' (l/Sl>i*K-19.8e 30 
V) 

Sta©Wr-SffS©ttM ( S i O.ttttt -SiO.ij 

^>^e • s i • hffistt si, n,ss 

e^2 1 A«x,?>^^^Wc?tt4#»tl:*i5 
0XJ£U:-C*4Or. C©jWWJHBfi£f)UB£»gCC 

[0 07 9] bis. _Lffij|JfcWc*3l»-CB. Xv*>9 40 

^2 1ABHer*r>fe#. cntciRp)*ir. iJ&L 
fc<fc V.cf6©;R£tt#X-ffcfo^. Ne,Ar,Xe£ffl 
<,>Tk«U\, C©*§£. Ne (itSjESMix*^-© 
1-3*1 6 .6 2 eV) £JJH,»*C4<cJ:»). 
CF.-CF + CF' (L,*l>x*;U*-l 6.2 eV) 
©AS8f££C3tf, Ar (ig££«tilx*Jl<*-©l o 
**1 1 .7 2 eV) im^iCtiCi.*). C,F,->2C 
F <l/ftC>**^«F-12 .2eV) V&t&Z±C3 
ti. Xe (S»3cjeS14i*J^-©l -3*8 .3 2 e 
V) «rfflt>4ct(Cj:«). CF.-CF + F (Ott> 50 
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i*A+"-8.0eV)iKB, C,F,^2CF 
(I, 7 .6 eV) (DfgUt:£.C$i*tC 

4*ir#*©r. ±K4isj«. ch6©a?8t«©«r * 

WH«Dtt« (S i 0,tt»tt- S i 0,i»^>ytt ■ S 
t ftStt • Ufa hfcStt • S i ,N<fiHStt) tf#*C 

[0 08 0] $fc. ±IBH*fifKCfeUTB. 
#X2 1 BBC.F.^iC.F. (m>n*2XBn= 
4,m=l) #X4*£A,r<,»fc#. ®1©HJ$0*4IrJ 
SfcfcCOXKC.O.tSA/CfcJ:!,*. C©t|£C 
O. XttC 1 O,i»C,O,-»C0 + C,04IHKL-C£i; 
SC.Ott. *l©3BW9©jfcK (3) (4) (5)"C 
*S0fcJ:5JC. C,F, (Xtt*©mM) 4I3JSS i 

• u^x h^Stt si, N,«stt©r^r*5A 
*i»©-c. c.F.©cti%©ii*«iiarr4ati4*fc 

?. i ©nisw© ( i ) x&mbit* tic. s i 

O.flattKOtiTBC, F a ©fi?S8ia-C*.5C, FXBC 
F©«fc?K:*S >h3<B&<*gg-C*5© 
■CC,F,©»**E*Ufcl.>. «fco-C. C©*teK:-3(,» 
r & PiaicjisdS^ff 5 c 4 #-c * £. 
[0 08 1 ] ±E30fiWK:*}i,>Ttt, ^ffitt*' 

x-cc, f , ommBn&Mwr & c 4 K<t o «?sta£S 

t8^K*fC>-C. Se>KfB*><. SiO,x?fU-H> 
[008 2] <DS i O.i-^U-hOIWflP 

>tt»««©*#£c. 4>ttfltmis£t;&i>. .tot 

He#X2 lA?^ffitt^<Dx,f>y*'^2 

<c*itz>#mit im&tt) tains** c itcto. 5 

«a53brt©«t«tt)»IIHI©affl[*«»tt«:fiT3#. -f 

a*5it^.-5©r. s io l x- J ?v-Yzmmzitzc 

4*5"C?5. *fcW*.H. CO.Ne.HeCS&B-f* 

fln^tii. SfcXy^U- hOSIgi-CB. C©ffe(C^/X 

*n*>< 7-. BE**aft3ttTfcAl». 
[0 0 8 3] (2>#SU-h©*!lfflI 
X7f>^2 1BKS^C,F 1 (FCsCF) 
». -&©x-^>y^X2 l^<*{cWtS«:aib 
ik) *iB-rc4(C«toTS i 0 , BKfcMID 

KCBCF, ,COW»L-?»-n>C4J6>6. &&4UT 

s i o,KfbM^©+tt»fiis©f«u- h3»smm-r« 



o 



o 
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&Ctt«U- YZmtZitZCt&VZZ,. ttcCOt 

*. c,f,*6»£os i OtMtmicttmTztpwg. 
mm <cf ,c,F9) tisictt*wi>©T. mta*©« 

9TCHl6*i8Cl/*Ol«!fe**5BllW4#*S. *c 
"C. C©*ti«MM*»flltt(c«lir4-<<, 

brtWSs»f^y^2 1 B©#E*tBg5-f£c 
itCtO. Ctl&tWfeJHiaiC.F. (m>n£2Xti 
n = 4,m=l) ^»4©«aaaBt»fcS*. Si 
0,WbJMB^©ff*i'- h «Mfsrr<S ct#t * 
S. ttt(i7f>^2 1 B©#E££<ti*t!-S3EB 10 
t*. C. F. (m>n £ 2Xtin = 4 ,m= 1 ) 137Mb 
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